Effects of carbohydrate depletion on the structure, stability and activity of glucose oxidase from Aspergillus niger.
Glucose oxidase from Aspergillus niger was purified to homogeneity by hydrophobic interaction and ion-exchange chromatography. Approx. 95% of the carbohydrate moiety was cleaved from the protein by incubation of glucose oxidase with endoglycosidase H and alpha-mannosidase. Cleavage of the carbohydrate moiety effected a 24-30% decrease in the molecular weight and a reduction in the number of isoforms of glucose oxidase. No significant changes were observed in the circular dichroism spectra of the deglycosylated enzyme. Other properties, such as thermal stability, pH and temperature optima of glucose oxidase activity and substrate specificity were not affected. However, removal of the carbohydrate moiety marginally affected the kinetics of glucose oxidation and stability at low pH. From these results it appears that the carbohydrate chain of glucose oxidase does not contribute significantly to the structure, stability and activity of glucose oxidase.